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Split vector radix is used to develop The two dimensional discrete Fourier a 2D fast Fourier transform algorithm, it transform is defined as is performed "in-place", and requires no matrix transpose operation; This method 
2-I. INTRODUCTION
The two dimensional (2D) Discrete Fourier Transform (DFT) is an important tool in digital image processing. Traditionally, the "row-column" method has been used to compute the 2D FFT by taking
1D
FFT row-wise and column-wise, however the time consuming matrix transpose is needed in this row-column transform. Rivard, Harris and McClellan [l] [2] use the vector radix to perform the decimation in both rows and columns simultaneously, the 2D DFT is decomposed successively into several smaller 2D DFT's', until, ulti- mately, only trivial 2D DFT's need to be evaluated. This vector radix method saves 25% complex multiplications, and also avoids the matrix transpose operation.
The split radix has been proposed for 1D FFT computations by Duhamel and Hollman C31, this algorithm has the advantage of being performed "in-place" in FFT-like structure, and requires the lowest number of multiplications and additions for length N = 2". In the conventional vector radix, we decompose the indices k 1, k2 simultaneously into 4 groups (see Fig. 1 ):
.: even -e v e n X(2kl, 2k2+1)
By the split vector radix algorithm, the first three groups are still based on radix 2 algorithm remain unchanged, the fourth odd-odd group is further decomposed into another 4 sub-groups by the radix 4
algorithm (see Fig. l), totally we have 7 groups now:
In this paper, we use split vector X(4k1+3, 4k2+3)
: odd -odd decomposition to develop a 2D fast Fourier transform, it greatly improves the conven-The detailed split vector radix ti3nal vector radix 2D FFT, an overall 4 x 4 butterfly is shown in 
, we c a n g e t V e c t o r R a d i x : w i t h t h e i n i t i a l c o n d i t i o n s
M1(2 x 2 ) = 3 a n d A 1 ( 2 x 2 ) = 8 .
S p l i t V e c t o r R a d i x :
M2(N X N)
A2(N x N) w i t h t h e i n i t i a l c o n d i t i o n s
M ( 4 x 4 ) = 6 , M2(2 X 2 ) = 3 and A2(4 x 4)=25, A2(2 x 2 ) = 8 . 2 I n T a b l e l a n d , a n d r e q u i r e s n o m a t r i x t r a n s p o s e o p e r a t i o n , i t h a s c o n s id e r a b l y l e s s a r i t h m e t i c o p e r a t i o n s t h a n t h e c o n v e n t i o n a l v e c t o r r a d i x 2D F F T , a n o v e r a l l s a v i n g o f a b o u t 3 0 % c o m p l e x m u l t ip l i c a t i o n s f o r a t y p i c a l 1 0 2 4 x 1 0 2 4 a r r a y c o u l d h e o b t a i n e d .
, w e l i s t t h e n u m b e r o f c o m p l e x m u l t i p l i c a t i o n s a n d c o m p l e x a d d i t i o n s r e q u i r e d t o c o m p u t e 2D N X N DFT b y u s i n g t h e s e t w o a l g o r i t h m s . O b s e r v a t i o n s o f T a b l e 1 a n d s h o w t h a t t h e s p l i t v e c t o r r a d i x a l g o r i t h m h a s s a v e d a b o u t 3 0 % o f t h e c o m p l e x mu1 t i p l i c at i o n
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